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ABSTRACT: 

PURPOSE: To realize a clearly sharp recording image which does not generate 
an unsuitable blur on a different color border part and is high in density of 
black printing more quickly. 

CONSTITUTION: In a color ink jet recording system wherein a plurality {at 
least two pieces) of recording heads are used, and ink of different colors are 
used to perform color image recording on a recording medium p<SB> k/sb>_ a 
t hinned-out_rate of., at least, onp_ rprnrriin(j hpa ds (black K) amo ng the < 
recording heads' above-mentioned is ma d e differ e nt from that of the other 
recordin g heads (^yf ,n r or thf 1 Ij feeJ . For instance a total driven quantity of 
black ink can be made two times an ordinary total driven quantity without 
increasing the number of scans and without causing a blur on a boundary and 
printing density of black becomes capable of being raised. 
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mssmv&s^v mn. t i> 1 o«^.y 

$fcH&6 X o U:£ t £ EfSfc "Ti. >>x -y h 

[ft#J3f2] aBROBBflK-rKan. 77v94y9 
fcttaj-fSfaiiK-y K<D|§3l£$£fl!!fe<»K>y H<0 

^ t znmti-z>wm%2sm<7)4 -y mehh 
a. 

js i sm<M y? yx -y Melius. 

mwmmzm^xj y z t z%tmt 

■tSfS3&S 1 TbM 5 vftuWdMfcK V ? y'i «y b 

£Bffc£f2£i-r6|gL BliE«S:<OiafiK-yH«rt, ^ 
< 1 1 looSa^* H£7)S?l^*£ffi^lBfflK-y 

imms ] m&comi^ >y f<^ y 5 y 9 4 y9 

?:tttii-rSE^K-y H<?)^?l#*$-fl!lfe^ESK>y Ft 
H=5rl> J: 3fcUt£fc£^£^l>li!#JB7fei|&M y 

9iSx-vhmfim. 

[f££Jl9] -/y y94y9i:aktbt?>§m^'/ K<0 

- 1 £^at-rsffl^ja2E«^ y9 ^*x y Men* 

m7sffl<7>4 y9 ^*x -y htMttfBc. 
imm 1 1 1 Blffi^OiBgK-y Htt. f&x*;Mf 
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■thwmnmi o«i>tw>tii^ y^i >y 

[0001] 

[jmh<7)fflffl#»] *WWi* «lfcotta!P£I!i£-r 

ximztf 5 a y 9 i?* y vmmwsmmmiki.zm 

■fh^X'hh. 
[0002] 

10 [t&fcD&ft] 3yta-^-^7-7D, «^ 

ia=3rt'OASS* J J!£<^&LTfcO. d^^ffi^H 

mm,t. mnm&p£t&KX(mmwm>,x'Lfr 
i>ism'&m&tzmi. t^mx-hht^mtucm 

-4y9i?*vhw%&wi>m'<m&tix^h. 

[ 0 0 0 3 ] >f y9 i^'x «y MBSKBtt, y X;P*^>f 

y9*m txmmw y9 zmz-zxmm&fS, 

MOHP (^-A-\7H7Dyi^) ffl^tl7 
[0004] 

30 imwMikL* a t-r-siiui] ^^-^f y9 : Jx. «y h 
mMMz±z>&cr>m.t*)i}^ (i%mzt*) *^t. b 

[0005] OHP7^;^«0«t9fc^y^^4*>1S 

-f>-^*»tHL. ^fcLTBWO^^tfc^-r© 
•y Kli. ^E*T(ii]ti;S?itS«fi!tT'J)^^fe. M^ro 

fy^vx-yMSSSBtt, -«t= 
isry. ~?-ey9. ^xd-^^^H'^ji 

S^Sfa^^l.^ t tz X ritiy-^mZtfmiX'Z 
50 m*>. #ttv-b*y^t>fXD- % Wli^rytv-fe* 
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mtt'Zh. H<±^ry. v-fe'y*. -*xo-tf) [00 12] 

3fe£*fc4vl t (ci DSIS^ 4*\ ^«B$£0||^ [tfffl] XtHi s >SE[H]gt£ii*H-*£< . L 

2^*14*. soBfttiu mz^mmmz *xm i o o 1 3 i 

#*: tartan. 10 •vhmmaw<?>mmTt>&. zzx\ ciuyfis* 

[0006] v?mmzmKZttw®mt v y*-y y -/^t* 9. -fctrtM v^^v^as. t^t 

»£>*rO>4#\ ^io^Jgco^ffltSKKSELT-f tl!S^yK2 3 (H^frT) I«N7H2 3 

*W35W«S*ttfflTS5ar< . ^'^{cSWtc* KftT&4 . 2»i** 'J -y ; JX\ 4®cDA- h V v : JC 

-9XLtik^oXjS&1fLXV>&. X. jl— f^iWW 1 • C2 • C3 • C4 ({-ft.<?*iA&ofc&e>4 y;?£ 

cO®JKtt^V^^ffi»»5:fflV^^{iS»^SrS JRttLTfcO. fllilf 75 >y *\ ^7^, v-fc'y*. >f 

fiS<0*&. feH*oy K*CFSf:fMLTJL-if- io-^f) £-fiSifctf>LT*Sii-t4. Mfc. ffiH^y 

[0007] zzTftSfx-it. tsmmcM^x bMz xfry-zmxh o . tes^y k 2 3 tmsvWKgaa 

fct>3roT. >fy^«JRtt^S<-r4^i6co^lcSnXS- 20 £ix4„ 

jfiLTv^v->^M« ( p pcmm&k') [0014] 1 it*** y ? ^2cr>i^fjmzm& 

9m&iW<Vi!m*mfX$X^Z. L*>U AV9mSL U -5ry2*a»ifttSJ*t4^EW-^ 5 

ttO»V^fe®ttt*i-f y^iRJRtt^&LTft^fl^ V 2ti*-r y y ^'2 i&ffiSS)$*4^i6<7)^S^$:g^- 

?if*vbi$mmfcitKxm&M#ux'commztx-tf hm^wx-hh. ttz. 15, i6fcj:txi7. 1 

4. ffiUBiifcfcvvc. mtttm&izm^&m&wm »m&<mmmzfiotz#>crmma-7n. pirn* 

s«H«±ags$/i4 1 z bx'bz, . ztissm/tt, vmmpom&m^m&mt 

[0008] 9t-m&<Dlimx\i. 4>9WMZti&k ST7f^ (^0*) £E&?&hX»4. £<H**-y'J 

#fct^<DR6±<^!tto*C«. &fe^K-y HOlBOiglE -y 3"'2£J5tt&rifc4 h#-MJ -y^'C^IB 

TfT^atl^y^^^^ll— <089^-CtSB|V^T 10 30 &vyK2 3titfHr» 7£&6T^ A ^LT£gffifr 

fcfrfc&tff y:??8jgcD;l£«<s> U BBgomSSiSl* 8£*Jflo-7 16.1 SHfcffiBU le^K-y KaKffit 

xmm^ra^i-rhum # iun^jKnut. r^y <*h*> «B*nBWH»s*i 

4fc«)fc:. M4>9<»*W$lM!£2m4>9*fiVa& t5. m^Uh 5 2«±^E-^2 9tioT^ft§ 
tV%3*ffiSrffl^*>-^t,<Ot>^$#tTV^4. J»i*P-5^1 5~18(4§fJ^E^-^2 6 (0* 

[0009] L* 1 L=Srt«6. i«*t£"CfcMl*Hffl«fc l^f) C«k -»TM»S*l4. 

n^at«t«>K:2fiW»eiEHfti«Wi: . leU^e [0015] *p!)co>f y^^'x -/ M!«KBt*JV»T 

«^H«HrF*ffl< t v^rafts^ftofc. aajfi^-f 1 wait*4*-A#>?>' 3 

[0 0 10]*l6HflJii^(7)ras^i$rlg^T*§n/c y«t=i»LT*4. EHHU^-yUcfeV^-C. 300 
fc^TftO. m&mmz&\-iX7ffi%%:£l*i£.t 40 l4SSK-yH2 3*^rr4«BC^>fy^^x<yh^-h 

4 C t m< s L*>t>llfe<0EimaS^©V^T' v-v y -y ^Ctm-e^tSLT^t^^-^ /7a- -y hT' 

--rtcamw&zx omt^zmsthJ y?^* y b «>y. ^y»^2^»fckfc*oTH'i*4i*mfc: 

EMKIKlflEJKSSfeillflW-iifctBWk-rft. X5-f H^-C*>4kkt>t^ ±T*mfc#l»^ritC* 

[0011] 4. -5-LT^f+y •y>-'2*''*-A^^3yt*)4k^ 

m&t&tiib. im ( 2mxt) vmm^v v*m*\ te^K-y k 2 3<ontaiPrt<o>f y^*«LTiifif • h 

f y^>-'x -y hie^^ctev>T. tnee [ 0 0 1 6 ] nia^^-y kcjs^t. 5 0 01** 

SNvhm ^5r<i:t>lowieil^-y Ht7)^l#$ *"/7J--« / h300izmmi1zXy7'3-=.>yhX'i> 

tmcom^v v<m}\zmtm& t otzttiz 50 0 . ^K>y h-2 3*9j-ttiB^t=5r-o^^, 
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-/ra-7 h 3 0 0 tiEfiKy V23k £m-&ZitXff =t-f 2 6<0»£iHtlilt-&aM*-?ffiBj^£^L 

£ . $ MZ. EHt^iX >y h fcfc WC .401 {J^A^r [ 0 0 1 9 ] Z?>£ o fc-f y ? i^'x -y Ma&gfifciS^ 

t'^ttim-c®fi£$n^v-f ty/gwt Lx<nfv t, m\* vwtxtimtsxrm o iztxftbti 

-K. 4 0 2li7V-K4 0 1 *&m-t&t:tb(?>7'U- t. J—fizJ;Z>-?-3.T/\>>X4 >y^j£ffc£>M*»4. £ 

KjJwW-'C**. »(=J:oTQJ^ ; e-KflJ0Si^a52 0*\ 

[0017] iiTJJ. 'J -y ^2(C^$/t^4ffl rtX$&tfm8l$tlfziir&. 03 (A) KS^-ilK A* 

tfW y ? i^'x y h b >J -y ^*UC l try? v^y? B&fPN403l£ EPWHfc£a5 2 1 X^*bW)t>1xtz 

i&TKkmt) . C2fcy7W^ (OTCi:B& BBI*a«*-V (03 (B) ) fc«oTBBI*>#i.» 03 
-f) . C3tcv-fe'y?>r y? (WTMtB&-t) . C4tc 10 (c), (d) (c^-ridtc. nraifcWWfs 1 fcia 

4x0-4 y? (OTYtB&-T) Srfflv^TtsO. -TOWI 3l£E3mi^S 2£ftVt>tiZ. £<9rt. ft-milZfV 

izj v? *m*&iri:h X 3 izLtz. i) 7-+SfeJi WyS 1 *^>y K^i&gf!2 2 Ki*£>fifBii^-y F 2 3 
CM, Yco&fecM y? H -y h *astfiia^*>*4 £HK-y K 2 3<7)PtHJPJ: 0 4 y 

z\t\z^mix%h. bp*>. ^(iMtY. w«ct &-$h» ztitmwiLx (m^u^-ymmx*)m 

JH4C, M, Ytf)3fe£Sfc£>,r,!:fc«}: OUSTS* #^'J >y^<0±^lEffifirfi^4i)g$^ &|&g|S28*> 

&m%tztb. im&<mk'K>tf&t&(vtmimfsmfz "■/V2\ms.u->vi uzz-iX&mLxi^®^ 

*)<r>4 y^^T^a*^S*^<^0^-rs. ^fcfrW 9i^Ta±^£-^2 9«3Hr(iii{c|g«i 
«Jt*Wi8'Jfe:fT^tt}i- (H4 y?£JH^S ) i ? fc: l/C 20 3^ y >y ^2lix^-f^^ 3 yfcMS. 3 4> 

[ooi8]H2(c. *miwmmm%m3\z-?ji-* ^s2fi t ^-vFwm&22tzmt>ixxMm^-y) : 23W 

ytxEp^Srffd-f y^^'x y Me«Siao$!lffll7'n >y^ IS&Sfu l^-Xgfc^«<7)*ftT2/tXB<r)gj^^fi : 

0£*Vt. 0+2 3 ttfEUK y VX$> 0 . 1^t<50-f y 7 o Jt&. ifcD? 4 y«>QI?C||£ 6 . 

ttaiPtc:iifc«JELT^t^ix/v:1®acoPtaix^^ [0020] ^coH. ££ttfM4SaL&v*J: 5*0^ 

2 3ii, ^»r-^ti5t^ttaj«^*»*^<7)«^i^«i m$h. imomwTumz 2^xm^(om^^ 

mzmt&Zti. zttizj: omi-tZfmizX 9 >f y wcSt^t*:**. 3[a]feU:Ov;Pf^xflm;:fci,vt 

tts^^^$-frT^y^s[jissr«:ajp*^«:ai$-iJ: mmtzmmztiz . 

2 9i5mm*>\'h5 2$:mmt&±£& : £-?z* 30 ioo2i\m9\i.mmtt<r>4v9miwsc.z : KL 

Lx^h. 2 o\iJ--wzxz>~?- z-Tivn •y^-sf^ tzhcoxhL wmizmi.imc?>¥JM us) . 

*4VM4, eUfcioTBJ^^-K^O^xSeJ^ tC-f y^O»JRfi ( n 1/ramM &*LJt. fUlfc-f 

-KfllOSli*, 21{iEp^t-H«J0^i.a52OfcJ: y^^S?r|gJt7t^lttT14Si^t#4^y^S- 

^EP^€^#fi£S. 2 2«S3l#8mi^«$2 1 [ 0 0 2 2 ] 0 1 014. ^Iffct^^^WtlSLfct, 

h^M^riz^XMS^'y H2 3^^6-r^^-y HKiil (OT*!.. 01 0<,z^t£o\,zhh&cr>K? (^attH) 

a52r^LTV^. 2 7J4±^E-^2 95rK» m-W>tm<r>&<^9m^fflMVi!;trtlz%^tzZ<n 

?&m^*ft&?&£j^*-fwmm*ttimx'b 40 (a-a* £tk£i*s±) fct>v^s0^<t»fe^at 

0. EP* ; E-H«J'5^i.gf!2 0fcJ:oT^I#^^ 0^V^-fS„ U>>*>. CO^fc(4ffi^ffl<7)^^-^: 

ttfcth. 2 8<4±»E-^|@Wi^j£a52 7*^ iffe**:*^ t^U< B±->XL&\,\ ^^-T$<7) 

<7)ft-f-fcJ:oT±^E-^ 2 90iSa^#tS±^ XtltMkZ^XLi o . 

^-^WiSSr^tTV^. 24(4i"J^3lE*-^26 [ 0 0 2 3 ] 01 U4. \mm#flZ2&C0J >?*Wsi 

X'h 0 . m*- H«98U«2 0 icJt iXm^teV/U &%*mz L^t,OT&a. i<0*TOBU4Hfflt«i 

s*-^|g«)ffi^«a52 4*>^ofi^(cj:-?Taij^E so <?>o*>i,ztmx%h4 y^mmmmx'M 1 5 n 1 / 
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mm^OT. WI&XH2 5n I /mm^XTXhlZt 

[0024] zemmt. m 1 2tsrf *#-XAt:j: 

mi. mi 2 (A) l^ihkofc. £ML «^ H/b 
2 <B) fc*U:J:3tc. ZwmtUzJ yfWt&wm 

[0025) (mtmi ) *m&miztmxit. H4t= 

5*U; X o iz l ®cD7mxiThms4 >9%icrffl5\ 
1 00% dSBia*^) . -ecoffi^c, m, Y>fy?E 

f§^>y FTtt5 0%fcU Sf5l7iSEfclfS2>QaaT'tt« 
MOtefTirf. 20fc4H*tj6lE ( 2KXEim -fSJ: 

[0026] #0y-C(ifEfl3£K3 6 0 D P I t#/X^ 

iziKmw2fe<oppcmmzfidffif8.t:m-. z 

9. On 1/mmK 18. 0 n 1 /mmi)s£V2 7 . 

t^£42t&^ 1 HJcO^E-CfT*.^^^ yfi 
Of*§«B»±l. 7fe»ifc-efc$r6. 
[0 0 2 7] Ur*^>T. 1®0%£X%. n&XTM 
feSrieHLJ: 3 1 L?ti^\ MmSllZ2&W( y?tf 

*«LTL*5. ZttMz, C, M, YfS^K^H 

d 1 5 0 ^ ( Bmi^-£ =F*RI=ISBI < . 0 3# 
M) tLX4 >7m.ir£.l%^XdizL. J9r£i$ia& 

( i in ser^xn^&tti^ y^ip^z^m L>t 
&) iz2®um^m*ft*m-M>mzn*>5Lts£ 
otzLtz. mA{za\Yt:. rc^jij ttt^ry<om^ 

r ycom^m^m^m.izmBK z t z^-r. t * . 

m2^co r ( ) j {i % 82?SEJ: 0 fcjfefcfrfcfufc 
[ 0 0 2 8 ] HJi^T^. VH£>-*\ -(XD-W3M 

KfBI|^.yK{Jft|3K&gtt#&V-». 1 
Gto**TR83l*» , tt:W*U 20B<O^rC't>S5l^ 
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%-?\z?v»/?Ay? <rmn*>&*-mzm&c?) 2 mzx 

[0029] Z<Wt!f. KlBSK y K&f&OtEgK-y Kfc 

Piaifc5o%ia?i^^*^ie^-rst. k^^^t 

*>2^g^MS02^fc:-r-?.t{i4111t,^a-tS^*>' 
J>0. !2»B^£>£>2f&£gfc3roTL23. ^ 

^fc^iESRIi^l ( l ®&<vf&m-TfrL>ft.ay£&i X 
10 Oi^S) 5J;0ft< LWmf%t,%\\ zcygrS^ # 

[0030]fiEoT» K>fy^<7)JT*.)i^MS:2fgfcL 
.tati-S^ ^£«K-yK^-«^^l#*t=i-S 
J; 0 *HSfePlloJ; dtcK|E«K>y K«»BBIS**' 
h Z t iz «t 0 . ^IlISc^ 1 / 2 t *<»r 

»J«f||fciJV%TJi. KESK-y KliHBljW (10 0 

20 %) tc2iii^iE-rsitfcj:o^y^ff*>3^*&2 
<gfc btiw. *%m±ztuzmfcztL& h<oxa^\ 

mm. K^SK-yb'cOH?l§^7 5%i:LT2ig(7) 

j^z-emm^ ytn^&x-M.* 1 . 5<gfcLTt,. bki 

#*^9 0%fcLig>f y^T*>a^g^l- 8«fcLT 

*> . mi y?<?m*>&*mzmm£ *)h$><xz&. 
[0031] c%29mm) me\i*w&zi5tt&%i2 
<mtemnmfimz*?ti><?)xh&. *$mmxm^ 
m y?is*. >y bs^^a. tm^y Hiim i mm 

30 [ 0 0 3 2 ] #SUfefl|{i. IS^K-y K^ESffi« ( L) 
Sr2^iflt. C, M. YcOlBfiK>yHJilIl|g<7)^3iEfc 

2(B<7)8S£9iHTt\ 20B<^SX'M^|,yX^-cS 

ma. 2@@<7)^iEfct > tia5iwc9i^r€.. Piat 
[0033] zt>izm6*m^xwL<mi-rz>t. m 

40 1 vygglz X oT#ffi^>y H<7)E««^ ( l ) 

ffi«K-y Htt^l*»-r(C^L. C, M, YOig\7 

mm*)&%2tL&. ®2crmtxii.mmi < 1 > . 

^i^-rtw^fi.^, cm, Y<nsm^vvnmT 
M#£*frizm^xm*'tio. zmaxfotsm 
<?>(2) <?>mmm¥ifi%TL. ^^zL/2wmk 
vmztih. m3<7)^xtimmm<^mm:m' 

50 £ffV\ zmt>K3£Mt^-ymfffi\i>*flZftfrL. 
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[oo34j m2mmmizii^xi>mmmtwim 
i bos^etm y?si*i#4it44 y?fT*>2^4 

< . Lirt>77-y?4 V7 tiil&O 2 fgff^&X/C'V >4 

[0035] (»3SdtM) 07«**Sfc:*$tt4»3 
«^«©aa*i6**rt<0Tft4. *3dWrcJBV> 
fc>f y*$>x -y T>£g£B. 1^7 KttKl JHM0 

[0036] ^iit«f!i«. len^y vcom&m ( l > 

£4#£JU C, M, YEgK yHJilHIBiO^lttJ: 
-5T2 5%t^|V^a5^ie«L. -ew«tL/4« 
OSG&DHtVV 2EIB6^£-c^4yX^-C$^>fc 
2 5%^EP^LTL/4«aa-«S*0L. 3@B<r«T- 
3&fc2 5%*9J*l/CL/4«»*6&>)U 40B^ 
7&M!9<7)2 5%£8J^LT. L/4^CD9^^ 

j£-*-4 4. .ron^ Kie«^y Kttiumxtf 

30B<O^iE^tC(i^ ( ft«O5O%ra?l§tt. 20 
B&tf 4 0B<D^3EOimc{ij!^Jb#?) 5 0%S5I £T 

[ 0 0 3 7 ] 08tt#H$60!lfc*5»t4 2 5%fS3l£ 

^ (ffi^t^X^jJffl) U %i2<7)%£X'\±<2X?> 
teSfclWU IS3c%g£<7)l$(i®<D&gfc:. Sf*4<^ 
t*i®<0ffiMt9J? L . 4 iWf + 'J -y i^3E 

<. 

[00 381H7*ffl^TBL<«WW-*fc. «\ » 
l^ECJ:-5T«aS\7 KOEfiSHft ( 1 ) 
XM: i -5TW?36*trbii4 . K£HK y Ktt 5 0%^ 

M. Y<7)IB^K>y Hli2 5%fc|BBlVVtW¥iff'p. - 

^4g5^EP^ (07mg-*C®, M®, Y®t*L 
fc) 1-4. -t««L/4B^«aiO*6SrSit4. 82?) 
**TttMWW < 1 K <2>*XIWrW**fT3 

. C, M, Y<0£gK«yh'H2 5 



(6) HBFF5-8410 

1 0 

%m\ * EP^-C08-C* LfcO<OffiifcfflSf-4a5»* 
9*(H7TH**CO, M®, YOk*tfc)t"4. 
**>ttL/4(B*>lfiaO* , *3#u 9l***»3<w&t 
Ttt£tt8W < 1 K < 2 K ( 3 ) tfHKKTflJ***? 
3 . CI ZTtHLSB** -y Ktijftf 5 0 %^M>WiZW¥ 
U C. M. Y«^7 m 25 %ffl3\Z m^MS 

T*ltz&?)QStzW%-t&fflteW& <B7mfr* 

C®. M®. YOfc^Lfc) ^4. tOftL/4lB®tt 

io (i). <2), o). (4) <?>mmm^*'K 
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* NOTICES * 

Japan Patent Office is not responsible for any 
dam ages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the ink-jet recording device and the record method of 
recording the recording head which arranges two or more deliveries by breathing out an ink drop on two 
or more preparations and a record medium. 
[0002] 

[Description of the Prior Art] In recent years, OA equipment, such as a computer, and a word processor, 
a copying machine, has spread widely, and many recording methods of these recording devices are 
developed. Compared with other recording methods, highly-minute-izing is easy for an ink-jet recording 
device, moreover, it excels in silence at high speed, and it has the outstanding feature of being cheap. 
The needs of colorization are also increasing and many color ink-jet recording devices are also 
developed. 

[0003] An ink-jet recording device injects ink from a nozzle, makes ink adhere to the recording paper, 
and forms a picture. In order to form conventionally two or more pixels which form the picture on a 
recorded material for the gradation nature of a record picture, or the improvement in concentration by 
two or more duplication ink drops or to improve the pixel density made to adjoin, driving in two or more 
ink drops with high density is performed. When this is applied to a color, there is an advantage which 
can improve. Furthermore, in the case of the bright film for penetrated type OHP (overhead projector) in 
a recorded material etc., the picture recorded on this needs to increase a transmittance factor density to 
the whole, and the above-mentioned method is effective also in this case. 
[0004] 

[Problem(s) to be Solved by the Invention] the color according [ in / the boundary section of a color 
other than a certain color / the case of a color ink-jet recording device ] to diffusion of a color - being 
mixed (boundary bleeding) ~ it was generated and the problem of causing deterioration of picture grace 
has arisen the time of the ink in which this was breathed out existing in a space top and Kaminaka in the 
state where dryness fixing has not fully been carried out -- ****** - since it is mixed with the ink of 
another color, it is generated This is produced when coloring matter (coloring agents, such as a color and 
a pigment) is spread in the liquid-liquid-junction side of different ink. 

[0005] In the case of that to which the amount of ink acceptance is restricted like an OHP film, and the 
bad record material of ink absorptivity, the amount or rate of absorption of absorption of ink was 
restricted, ink overflowed the pixel, and there was a case where degradation of quality of image was 
brought about as a result. When it seemed that different ink was overlapped since especially two or more 
recording heads corresponding to each ink color were composition arranged at a scanning direction, the 
placing density per unit time became large, and the problem of the above-mentioned ink overflow 
became remarkable. A color ink-jet recording device can realize color neutral colors by generally piling 
up suitably cyanogen, a Magenta, and the ink dot of each color of yellow. That is, in red, a Magenta, 
yellow, and blue can realize cyanogen, a Magenta, and green by piling up cyanogen and yellow, in 
addition, although black is realizable by piling up three colors of cyanogen, a Magenta, and yellow, 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



8/18/03 



Page 2 of 8 



since the amount of placing of a thing with bad coloring of the black at this time and the ink per unit 
area increases, only black is hammered out independently (black ink is used) — it is made like Therefore, 
since the ink placing density per unit time is large, it is easy to produce above-mentioned ink overflow, 
and in the boundary section of these colors and another color which adjoined, boundary bleeding tends 
[ especially ] to produce the red and blue into which the amount of ink of 2 classification by color is 
driven, and a green portion. 

[0006] Although the recording paper which increased the amount of ink absorption specially is known, 
if it limits to a form chiefly and an ink-jet recording device is constituted, it becomes impossible for a 
user to use the other paper, and he has such a specific fault that paper will become very expensive. 
Moreover, when a user used the bad paper and the record material of another absorptivity, poor record 
was caused, when the worst, it might judge that a recording head was poor and the user might make the 
recording head useless. 

[0007] Then, in recent years, the need of a recording device recordable also on the regular papers (PPC 
form etc.) which have not performed special processing for improving ink absorptivity is being 
prolonged with low-cost-izing of a recording device. However, compared with the paper only for ink 
jets made in consideration of ink absorptivity, the bad recording paper of ink absorptivity not only tends 
to produce boundary bleeding in the unique boundary section, but has the trouble that printing 
concentration is low. In a record picture, importance is just going to attach to the black concentration 
used especially for a character thin line on a picture. 

[0008] First, by the conventional method, for p revention of boundary bleeding by ink overflow, th e 
amount of the ink drop which thins out the number of the ink drops driven in by one scan of each 
recording hea d at same rat e, and is driven in at once is reduced, and the method ( mult i-pass printing) of 
scannin g by setting predetermined time and dividing into multiple times is proposed . Furthermore, in 
order to raise the black concentration of a character thin line, what combined how only black ink drives 
ink into a homotopic twice is proposed. 

[0009] However, by this method, in order to drive black into a homotopic, the number of times of a scan 
of double precision was needed, and there was a trouble of causing the sharp fall of recording rate. 
[0010] A warship sees the above-mentioned trouble, this invention is made, and it aims at offering the 
ink-jet recording device and the record method of not producing unsuitable bleeding in the unique 
boundary section, and moreover realizing more promptly the clear and sharp high record picture of black 
printing concentration. 
[0011] 

[Means for Solving the Problem] this invention is characterized by making the rate of infanticide of at 
least one recording head differ from the rate of infanticide of other recording heads among the 
aforementioned recording heads in the color ink-jet recording method which was made to perform color 
picture record using the ink of a different color using the recording head of plurality (two or more 
pieces) in order to attain the above-mentioned purpose. 
[0012] 

[Function] According to this invention, without increasing the number of times of a scan, the total 
amount of placing of black ink is made to the usual double precision, without moreover starting 
boundary bleeding, and it becomes possible to make black printing concentration high. 

[ExampfeJ Hereafter, the example of this invention is concretely explained with reference to a drawing. 
□Drawing lNis the schematic diagram of the ink-jet recording device which can apply this invention. C is 
^kilc^eUjartridge here, and it has the ink tank section up, it has a recording head 23 (not shown) 
below, and the connector for receiving the signal for driving a recording head 23 etc. is prepared. 2 is 
carriage, and positions and carries four cartridges CI, C2, C3, and C4 (the ink of a color different, 
respectively is contained, for example, they are black, cyanogen, a Magenta, yellow, etc.). Furthermore, 
the connector electrode holder for transmitting the signal for driving a recording head etc. is prepared, 
and it connects with a recording head 23 electrically. 

[0014] The scanning rail which 1 1 extends in the main scanning direction of carriage 2, and supports 
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carriage 2 free [ sliding ], and 52 are driving belts which transmit the driving force for making carriage 2 
reciprocate. Moreover, the conveyance roller pair for 15, 16, and 17 and 18 being arranged before and 
behind the record position by the recording head, and performing pinching conveyance of a record 
medium and P are record media, such as paper, and the pressure welding is carried out to the platen (un- 
illustrating) which regulates the recording surface-ed of a record medium P evenly. The recording head 
23 of the ink-jet cartridge C carried in carriage 2 at this time is projected from carriage to a lower part, it 
is located between the roller 16 for record-medium conveyance, and 18, and the delivery forming face of 
the recording head section counters in parallel with the recorded material P by which the pressure 
welding was carried out to the slideway of a platen (un-illustrating). In addition, a driving belt 52 is 
driven by the horizontal-scanning motor 29, and conveyance roller pair 15-18 drive it by the vertical- 
scanning motor 26 (not shown). 

[0015] It has arranged in the home-position side located on the left-hand side of drawing 1 in a recovery 
system unit in the ink-jet recording device of this example. In a recovery system unit, 300 is the cap unit 
prepared respectively corresponding to two or more ink-jet cartridges C which have a recording head 23, 
and it can be gone up and down in the vertical direction while being able to slide to the longitudinal 
direction in drawing with movement of carriage 2. And when carriage 2 was in a home position, it 
joined to the recording head 23 and capping of this was carried out, the ink in the delivery of a recording 
head 23 evaporated, and it has prevented thickening and fixing and becoming poor ****. 
[0016] Moreover, in a recovery system unit, 500 is the pump unit which was open for free passage to the 
cap unit 300, and if a recording head 23 should become poor ****, it uses for producing negative 
pressure on the occasion of the suction recovery performed by joining the cap unit 300 and a recording 
head 23. Furthermore, in a recovery system unit, the blade as a wiping member in which 401 was 
formed by elastic members, such as rubber, and 402 are the blade electrode holders for holding a blade 
401. 

[0017] Four ink-jet cartridges carried in carriage 2 use Magenta ink (it omits Following M) for cyano 
ink (it omits Following C) and C3 here, and use yellow ink (it omits Following Y) for CI C4 black ink 
(it omits Following K) and C2, and ink was laid on top of this order. Color neutral colors are realizable 
by piling up suitably the ink dot of each color of C, M, and Y. That is, in red, M, Y, and blue can realize 
C, M, and green by piling up C and Y. Although black is realizable by piling up three colors of C, M, 
and Y, the placing density of that the border of eye a difficult hatchet and a chromatic color arises 
[ piling up with a sufficient thing and sufficient precision with bad coloring of the black at this time ] 
and the ink per unit time becomes high too much, then, only black is hammered out independently 
(black ink is used) - it is made like 

[001 8] The control-block view of the ink-jeU^corduig device which performs infanticide multi-pass 
printing which can apply this invention to drawin g2is shown. 23 in drawing is a recording head and has 
the electric thermal-conversion object as Vm^rmrQ **** energy generation elements established 
corresponding to two or more ink deliveries and this. The **** signal according to record data is 
supplied to this electric thermal-conversion object, and a recording head 23 makes a change of state 
occur in ink with the air bubbles generated by this, and makes an ink drop breathe out from a delivery. 
29 shows the horizontal-scanning motor which drives a driving belt 52. Manual switch operation 
according [ 20 ] to a user Or the printing mode switch section which therefore switches printing mode 
automatically, When2 Hs thinned out_ b\^the printin g mode switch section 20 and multi-pass printing's 
chosen The infanticide printing signal creation section which creates the infanticide printing signal for 
thinning out from the inputted picture signal (a printing signal being called hereafter) S, and performing 
multi-pass printing, and the head mechanical component which 22 thins out and drives a recording head 
23 according to the signal from the printing signal creation section 21 are shown. Moreover, 27 is the 
horizontal-scanning motorised signal creation section which creates the signal which drives the 
horizontal-scanning motor 29, and when it thins out by the printing mode switch section 20 and multi- 
pass printing is chosen, it creates the driving signal for the number of times of a path one by one. 28 
shows the horizontal-scanning motorised section which controls the drive of the horizontal-scanning 
motor 29 by the signal from the horizontal-scanning motorised signal creation section 27. 24 is the 
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vertical-scanning motorised signal creation section which creates the signal which drives the vertical- 
scanning motor 26, and when it thins out by the printing mode switch section 20 and multi-pass printing 
is chosen, it creat es the drivin g signal which controls the amount of ejections according to the selecte d 
mode. 25 sho ws the vertical-scanning motorised section which controls the drive of the vertical- 
'scanmng rffofcr 26 by the signal from the vertical-scanning motorised signal creation section 24. 
[0019] In such an ink-jet recording device, infanticide multi-pass printing is performed as follows. 
Automatically, therefore, the manual switch operation by the user or when infanticide multi-pass 
printing is chosen, as the printing mode switch section 20 shows drawing 3 (A), it thins out with the 
infanticide printing signal SI, and an input picture signal is divided into the printing signal S2, as it is 
thinned out according to the infanticide pattern ( drawing 3 (B)) whielrthmned out and was beforehand 
decided in the printing signal creation section 21 and is shown to Qrawing ;3) (C), and (D). ** which the 
infanticide printing signal SI is first sent to the head mechanical compQB©m 22, a recording head 23 
drives among this, and an ink drop breathes out from the delivery of a recording head 23. Synchronizing 
with this (only a predetermined time is from a head drive in fact), the horizontal-scanning driving signal 
of carriage is generated in the horizontal-scanning motorised signal creation section 27, and the 
horizontal-scanning motor 29 drives according to the signal from a mechanical component 28. Carriage 
2 is met and moved to the scanning rail 1 1, an one-pass eye is printed, the horizontal-scanning motor 29 
after a printing end is driven to an opposite direction, and carriage 2 returns to a start position. 
Furthermore, after predetermined-time progress, it prepares for printing of the following line, after 
[ which remained by infanticide ] thinning out, sending the printing signal S2 to the head mechanical 
component 22, and a recording head's 23 driving and printing a two pass eye by the same method as an 
one-pass eye. 

[0020] In the meantime, since a non-illustrated vertical-scanning roller is controlled not to move, 
infanticide two pass printing realizes a record medium. Although it thinned out and the case of two pass 
printing was explained by the above-mentioned explanation, in three multi-pass printing or more, it is 



[0021] Drawing 9) showed the ink absorption property of a recorded material, and the square root (rootS) 
of absoq)tion-tira was shown in the horizontal axis, and it showed the amount of absorption of ink 
(nl/mm2) to the vertical axis. In the coated paper which established the ink absorbing layer in the 
surface, the non-coated paper (regular papers, such as a PPC form) used for a short time by this example 
to a lot of ink being absorbable has low initial absorption, and it turns out that absorption of ink takes 
long time.^- 

[0022] Drawing 10 expresses boundary bleeding typically. Mixture ************ Q f t h e co i or w hi c h 
the soli (TpiiniS section of a color different from the solid (all ****) printing section of a certain color 
does not mean on the boundary (on the line which connects A-A ! ) which became next to each other as 
shown in drawing 10 . And since it bleeds along with uneven unevenness, uneven fiber, etc. on the front 
face of paper at this time, bleeding will be remarkably conspicuous on a straight line, without becoming 
smooth, and'wilfbecome the picture which sharpness lacked. 

[0023] Drawing 1 lj investigates the boundary bleeding degree of the picture at the time of driving the 
ink of two^tolOT^lnto a recorded material almost simultaneous, and makes a result a table. What was 
judged that O mark is equal to practical use in this table, the thing to which ** mark is inferior in quality 
of image a little, and x mark do not bear practical use at all. This experiment shows that the amount of 
ink recordable on the inside of a short time is two or less [ 25 nl(s)/mm ] in 15 nl(s)/mm 2 or less and a 
coated paper in a non-coated paper. 

[0024] It is guessed that this phenomenon is produced by the mechanism shown in drawing 12 . That is, 
it is thought that absorption to the paper of ink is performed in order of contact, a collision, dot 
formation, osmosis, and dryness (fixing) as shown in drawing 12 (A). And as ink overflows when the 
ink more than the amount of ink absorbable like a non-coated paper in a short time is driven in, and 
shown in drawing 12 (B), this overflowing ink can draw near to the adjoining ink which reached 
previously, and is considered that bleeding will be produced in the boundary section. 
[0025] (Example 1) In this example, as shown in drawing 4 , the rate of infanticide of the ink drop 
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d riven in b y one sca n was madeinto 50% b^ K ink recording head by 100% (it does not thin out) of 
activity ratios oi U%, i.e.. a delivery, o ther C, M, and Y ink recording head, and an election does not 
qirrv out but it was made to scan it betweenthe 1st scan and the^nd scan in 2 steps (two pass printing) . 
[0026] By this example, the discharge quantity of each nozzle shows [ the rate of bleeding ] the 
composition performed in the PPC form of double precision in recording density 360DPI using the 
multi-nozzle recording head of 45pl(s). This head is used and the surface density when making the ink 
of monochrome, two colors, and three colors overlap or adjoin, and driving it in is set to 2, 18.0nl/mm2, 
and 27.0nl/mm2 9.0 nl(s)/mm, respectively. In this example, the tolerance of the amount of ink which 
can be driven in becomes to 1.7 classification by color from this by one scan which does not produce 
boundary bleeding. 

[0027] Therefore, when it is going to record red, blue, and green by one scan, the ink of 2 classification 
by color will be driven in for a short time, an ink overflow state will arise on space, and boundary 
bleeding will occur, for this reason, after the predetermined time (after the ink driven in by the 1st scan 
is established completely), it is made for ink overflow not to arise as thh^ngsn^Dyo (referring to 
drawing 3 which thins out a printing signal alternately), as shown in drawing 5 , and the amount of ink 
placing in one scan of C, M, and Y recording head remained by the 2nd scan, it reverse-alternate-boils a 
half and drove it in thinning out the printing signal of cyanogen alternately with "CI 000 bird" in 
drawing 4 - being shown - "-- C reverse alternate" shows that the printing signal of cyanogen is 
reverse-alternate-boiled and is thinned out Moreover, " ( ) of the 2nd scan" shows the state where it was 
printed by the scan performed before the 2nd scan, i.e., the 1st scan. 

[0028] Although black is realizable by piling up three colors of cyanogen, a Magenta, and yellow, 
coloring of the black at this time is bad, the border of a difficult hatchet chromatic color arises [ piling 
up with a sufficient precision ], and the placing density of the ink per unit time becomes high too much 
further. Then, without carrying out color mixture only of the black, since [ which is set forth 
independently (black ink is used) ] it is made like, K recording head does not have the need of thinning 
out. Therefore, it prints without thinning out in one scan, and prints in piles in the same impact position, 
without thinning out even the 2nd scan. Without increasing the number of times of a scan by carrying 
out like this, the total amount of placing of black ink is made to the usual double precision, without 
moreover starting boundary bleeding, and it becomes possible to make black printing concentration 
high. 

[0029] If K recording head as well as other recording heads is recorded with infanticid e 50% ai this 
time, it will be necessary to scan no less than 4 times to make the total amount of placing of K ink into 
the usual double precision, and chart lasting time will also be required twice [ about ]. Moreover, when 
carried out under humid environment, since ink cannot be established easily, you have to lengthen more 
sweep-spacing time (time from the 1st scanning end to the next scan). In this case, since the latency time 
is needed, the real printing time per one scan becomes long, and as there is much number of times of a 
scan, the total chart lasting time will become quite longer. 

[0030] Therefore, when it is going to make the amount of placing of K ink into double precision, it 
becomes more possible rather than making all recording heads into the uniform rate of infanticide 
reducing the number of times of a scan to one half by thinning out only K recording head like this 
example, and changing a rate, and chart lasting time can be shortened. Moreover, in this example, 
although K recording head made the total amount of ink placing double precision by scanning twice not 
thinning out (100%), this invention is not limited to this. For example, the rate of infanticide is made 
into 90% for the total amount of ink placing in two scans also as 1.5 times, using the rate of infanticide 
of K recording head as 75%, and the total amount of ink placing can make [ more ] the amount of 
placing of the total ink also as 1.8 times than usual. 

[0031] (The 2nd example) Drawing 6 shows the record method of the 2nd example in this invention. 
The ink-jet recording device and recording head which were used by this example used the same thing 
as the case of the 1st example. 

[0032] It is the method of this example dividing the record section (L) of a recording head into two, and 
the recording head of C, M, and Y printing alternate or reverse 1000 birds or an alternate portion 
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remaining with a nozzle which records a reverse alternate portion, p erforms the ejection of L/2 piece 
a fter that, and is different by the 2nd scan bvjhej^st scan, and completing printing of an L/2-piece 
portion^K rec ording head is printed at this time, without lengthening the 1 st timeandt he 2nd scan in 
be tween., ETthis drawing, originally, from the expedient top of explanation, and the upper part, it sees 



tErough and the delivery train is shown, although it cannot see. 
[0033] If it furthermore explains in detail using drawing 6 , printing will be performed by the 1st scan 
using the nozzle (delivery) in the record section (1) of each recording head. At t his time, K recording 
head is printed without thinning nnt and the re cording head of C. M_and Y performs printing alternately 
leng thened between halves. T he ejection of L/2 piece is made after that. In the 2nd scan, it prints in both 
the fields of a record section (1) and (2). Although printed without thinning out K recording head also at 
this time, the recording head of C, M, and Y prints by thinning out in a half conversely alternately. At 
this time, printing completes the portion of (2) of a record section, and the ejection of L/2 piece is made 
further. It prints in all the fields of a record section, and K recording head prints also at this time, 
without thinning out, the 3rd scan also prints by thinning out alternately and the recording head of C, M, 
and Y repeats it. [ as well as the following ] In addition, " ( ) of the 3rd scan" shows the state where it 
was printed by the scan performed before the 3rd scan, i.e., the 1st scan, and the 2nd scan. 
[0034] Without ink bleeding arising, since it is stopped by the amount of ink placing which ink overflow 
produces in one scan like the 1st example also in the 2nd example, since black ink is moreover driving 
in usual 2 times, black printing concentration can be made high. Since it is furthermore formed using the 
nozzle from which the same line differs since the nozzle of the dot in the 1st scan when being shown in 
drawing 5 differs from the nozzle of the dot in the 2nd scan according to this example, the concentration 
nonuniformity resulting from impact precision, discharge quantity, etc. of a recording head, such as a 
kink, is also mitigable. 

[0035] (The 3rd example) Drawing 7 shows the record method of the 3rd example in this invention. The 
ink-jet recording device and recording head which were used by this example used the same thing as the 
case of the 1 st example. 

r-[0036] this example quadrisects the record section (L) of a recording head, and C, M, and Y recording 
head record the portion thinned out to 25% by the 1st scan. It is the method of carrying out an ejection 
by L/4 piece, and carrying out an ejection by L/4 piece, printing [ perform the ejection of L/4 piece after 
that, / print 25 more% with a nozzle which is different by the 2nd scan, / print 25 more% by the 3rd 
scan, ] the 25% remaining by the 4th scan, and completing printing of L/4 portion. At this time, K 
recording head is considered as infanticide 50 alternate% at the time of the 1st scan [ 3rd ], and prints by 
reverse alternate-like infanticide [ 50% ] at the time of the 2nd scan [ 4th ]. In this drawing, originally, 
from the expedient top of explanation, and the upper part, it sees through and the delivery train is shown, 

i^lthoughdrrannot see. 
[0037] WwingXshowed one example of how to thin out 25% infanticide in this example, and 
expressedlhrtrnflL of an impact position and impact numerically. That is, it prints in the position of**, 
and at the time of the 4th scan, it prints in the position of ** at the time of the 3rd scan, and it makes the 
position of * * to print in the position of * * in the 1 st scan (for the nozzle of the position of * * to be 
used), and complete printing in a fixed field by four carriage scans (horizontal scanning) in the 2nd scan. 

i[0038] If it explains in detail using drawing 7 , printing will be first performed by the 1 st scan by the 
nozzle in the record section (1) of ea ch recordin gjiea d. 50%. K reco rdin g head is thinned out alternately, 
and is printed ( drawing 7 showed K1UU0), and lherecording head of C, M, and Y performs printing 
th inned out to 25%. 25% of how at this time to tHm out prints the portion equivalent to the po sitionof * * 
shown in drawing 8 ( drawing 7 showed C**, M**, and Y** respectively). The ejection of L/4 piece is 
made after that, although printed in the field of a record section (1) and (2) in the 2nd scan, at this time, 
K recording head is reverse-alternate-boiled 50%, and is printed ( drawing 7 showed K reverse), and the 
recording head of C, M, and Y prints the portion equivalent to the position of ** .shown by drawing 8 by 
infanticide printing 25% ( drawing 7 showed each C**, M**, and Y**) The ejection of L/4 piece is 
fnade after that, and it prints in the field of a record section (1), (2), and (3) by the 3rd scan 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



8/18/03 



Page 7 of 8 



succeedingly. Here, K recording head is printed alternately 50% again, and the recording head of C, M, 
and Y prints the portion equivalent to the position of ** shown by drawing 8 by infanticide printing 25% 
( drawing 7 showed C**, M**, and Y** respectively). The ejection of L/4 piece is made after that, and 
it prints by the 4th scan succeedingly in all the fields of a record section (1), (2), (3), and (4). here, K 
recording head is reverse-alternate-boiled 50% again, and is printed, and the recording head of C, M, 
and Y prints the portion equivalent to the position of ** shown by drawing 8 by infanticide printing 25% 
( drawing 7 showed each C**, M**, and Y**) At this time, printing completes the portion of (4) of a 
record section, the ejection of L/4 piece is made further, and printing is repeated similarly. 
[0039] In this example, since the amount of ink placing is stopped by one more scan compared with the 
1st and 2nd examples, it has been harder coming to generate ink overflow. For this reason, since black 
ink is moreover driving in usual 2 times, without ink bleeding arising, black printing concentration can 
be made high. Moreover, even if the ink discharge quantity from each nozzle of a recording head 
increases to double precision, since the amount of ink placing in one scan is stopped within the amount 
of ink placing which produces ink overflow, it can be printed, without producing ink bleeding. 
[0040] Furthermore, it is formed using the nozzle from which according to this example the same line 
differs since the nozzle of the dot in the 1st scan, the nozzle of the dot in the 2nd scan, and the nozzle of 
the dot in the 3rd scan differ from the nozzle of the dot in the 4th scan like the 2nd example. For this 
reason, the concentration nonuniformity resulting from impact precision, discharge quantity, etc. of a 
recording head, such as a kink, is also mitigable. 

[0041] Moreover, in order to mitigate ink bleeding further and to shorten the total chart lasting time 
moreover, record to the record section (4) in the 4th scan may be lost, and the total amount of ink 
placing according the total amount of ink placing by C, M, and Y each recording head to K recording 
head may be stopped [% / 75 ] to 150%. 

[0042] As mentioned above, although by giving an example explained this invention, these examples do 
not explain this invention still more concretely, and, thereby, the mode of operation is not limited. For 
example, although the above-mentioned example explained the multi-pass printing method which all 
carries out the multiple-times scan of the same field of a record medium P by the recording head, the 
usual printing method scanned once is sufficient. Moreover, how to thin out a printing signal is not 
limited to the 1000 bird infanticide mentioned above, and can apply various methods. 
[0043] Especially this invention brings about the effect which was excellent in the recording head of the 
method using heat energy, and the recording device also in the ink-jet recording method. 
[0044] About the typical composition and typical principle, what is performed using the fundamental 
principle currently indicated by the U.S. Pat. No. 4723129 specification and the 4740796 specification, 
for example is desirable. Although this method is applicable to both the so-called on-demand type and a 
continuous system In the on-demand type case, corresponding to the sheet and liquid route where the 
liquid (ink) is held, it is arranged especially, on an electric thermal-conversion object By impressing at 
least one driving signal which gives the rapid temperature rise which corresponds to recording 
information and exceeds nucleate boiling Since an electric thermal-conversion object is made to 
generate heat energy, film boiling is carried out to the heat operating surface of a recording head, a one 
to one correspondence is carried out to this driving signal as a result and the foam in a liquid (ink) can 
be formed, it is effective. A liquid (ink) is made to breathe out through opening for regurgitation by 
growth of this foam, and contraction, and at least one drop is formed. If this driving signal is made into 
the shape of a pulse form, since growth contraction of a foam will be performed appropriately instancy, 
the regurgitation of a liquid (ink) excellent in especially responsibility can be attained, and it is more 
desirable. As a driving signal of the shape of this pulse form, what is indicated by the U.S. Pat. No. 
4463359 specification and the 4345262 specification is suitable. In addition, if the conditions indicated 
by the U.S. Pat. No. 4313124 specification of invention about the rate of a temperature rise of the above- 
mentioned heat operating surface are adopted, further excellent record can be performed. 
[0045] Furthermore, in addition, as a gestalt of this invention ink-jet recording device, although used as 
the picture outgoing end end of information management systems, such as a computer, you may take the 
gestalt of the reproducing unit combined with others, the reader, etc., and the facsimile apparatus which 
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has a transceiver function further. 
[0046] 

[Effect of the Invention] As explained above, according to this invention, the black printing 
concentration used for the character thin line to which does not produce unsuitable bleeding in the 
unique boundary section, and importance is moreover attached very much in a record picture is high, 
and can record a clear and sharp picture promptly. 

[Translation done.] 
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